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introduction.  Pathologic  manifestations  of  live  E_.  col i organism  shock 
in  the  canine  species  include  progressively  developing  hypoglycemia , systemic 
hypotension  and  liver  dysfunction  (1,2).  Recent  reports  from  this  laooratory 
iiave  linked  survival  of  the  dog  in  shock  to  leukocytosis,  normoglycemia  and 
sustained  gluconeogenic  function  (3-6).  Sublethal  intravenous  injections  of 
£.  col_i_  endotoxin  in  the  awake  dog  produce  marked  leukocytosis  (3-6)  ana  sub- 
sequent survival  of  2xLD-jqq  injections  of  either  Eh  coli  organisms  or  end o- 
toxin  (3-5).  These  studies  reveal  accelerated  glucose  utilization  in  the 
leukocytotic  blood  compared  with  normocytotic  blood  following  incubation  with 
Vive  E.  coli  organisms  in  vitro  (4).  The  neutrophil's  phagocytic  activity  nas 
ocen  implicated  as  the  primary  factor  accounting  for  this  elevated  glucose 
uptake  (4). 

Circulating  neutrophils  play  a key  role  in  host  defense  against  bacterid 
organisms  in  septic  shock  (7-9).  .Neutrophil  dysfunction  can  adversely  affect 
recovery  from  bacterial  infection  and  shock  (10,11),  anc  increased  concentra- 
tions of  neutrophils  are  apparently  critical  in  reducing  mortality  (4,5). 
Intravenous  pentobarbital  anesthesia  causes  a significant  decrease  in 
leukocyte  concentration  in  dogs  (12),  anc  various  barbiturates  have  cytocical 
effects  on  tissue-cultures  of  rat  lymphocytes  (13).  General  anesthesia  in 
man  inhibits  phagocytosis  by  neutrophils  in  vitro  (14),  while  halothane  anas 
t.'.esia  increases  mortality  in  mice  subjected  to  fecal  peritonitis  (15). 

Since  investigations  employing  anesthesia  during  septic  shock  may  have  c 

compromised  host-defense,  the  present  study  was  designed  to  determine  if 
sodium  pentobarbital  anesthesia  depresses  glucose  metabolisi'  f leukocytes,  , 
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affects  survival  of  neutrophils  or  modifies  the  survival  rate  of  live  E_.  col i 
organisms  added  to  blooo  in  vitro. 

Methods.  Twelve  awake  aciult  mongrel  cogs  of  either  sex  were  used  for 
these  studies.  Dogs  were  selected  for  freedom  of  clinical  signs  of  disease, 
absence  of  microfilaria  of  heartworrns , treated  for  intestinal  parasites,  and 
stabilized  for  3-6  weeks  in  our  animal  research  facility. 

Animals  were  divided  into  two  groups  of  six  dogs  each.  Group  3,  experi- 
mental dogs,  received  jl.  coli  endotoxin  (Difco;  Detroit,  Mich.),  0.0C3  mg/kg 
on  Days  1 and  2,  and  2.25  mg/kg  (LD^qq)  on  Day  3.  Group  A,  control  animals, 
received  equal  volumes  of  saline  on  Days  1,  2 and  3.  On  Day  4,  blood  for  the 
in  vitro  studies  was  drawn  intravenously  into  plastic  syringes  wet  with 
heparin  (1000  ll/ml  concentration)  from  awake  dogs  in  Groups  A and  B.  The 
dogs  in  Group  3 were  then  anesthetized  with  sodium  pentobarbital  (28-30  mg /kg) 
and  allowed  to  stabilize  30  minutes,  at  which  time  a second  blood  sample  was 
collected. 

Immediately  following  each  collection,  blood  was  divided  into  10  ml 
volumes  in  separate  sterile  plastic  tubes,  each  containing  0.1  ml  heparin 
(20,000  iJ/ml),  capped,  gently  mixed  and  placed  on  ice.  The  blood  from  Group  A 
dogs  (sal ine-pretreated)  was  separated  into  two  10-m)  aliquots  and  designated 
as  Tubes  A1  and  A2  while  blood  from  Group  3 dogs  (endotoxin-pretreated)  was 
separated  into  two  10-ml  volumes  before  anesthesia  and  designated  Tubes  33 
and  34,  and  after  anesthesia,  B5  and  36  (see  figure  1).  Live  E_.  coli  organisms 
were  prepared  as  previously  reported  (16,17)  and  a LD^qq,  0.25  ml  (8.0x10 


Gi'cjuiii sms/ml  concentration),  was  added  to  Tubes  A2,  34  and  36  while  equal 
volumes  of  saline  were  added  to  Tubes  A1 , 33  and  B5.  The  10-ml  aliquots 
were  separated  into  5-, ml  volumes  and  one  set  of  tubes,  A1  through  36,  wus 
simultaneously  placed  in  a 37-38°C  water  bath,  incubated  and  gently  tumbled 
for  the  duration  of  the  experiments.  In  vi tro  blood  glucose  concentrations 
were  determined  hourly  with  a Beckman  glucose  analyzer  (3eckman  Instruments; 
Fullerton,  Calif.)  possessing  an  accuracy  of  ±3  mg%,  and  each  experiment 
was  terminated  when  blood  glucose  fell  to  an  average  concentration  of  12  mg%. 
Tne  extra  set  of  tubes  (A1  through  B6)  was  sampled  initially  for  £_.  col i 
viability  counts,  glucose  concentration,  total  leukocyte  and  differential 
leukocyte  concentrations , and  discarded.  In  all  three  tubes  containing 
£_.  cojn,  glucose  reached  a mean  of  12  my  % in  an  average  of  +2  hours  of  incuoa- 
tion  and  at  that  time  the  final  sample  for  total  leukocyte,  differential 
leukocyte  and  £.  col i concentrations  was  drawn.  Initial  and  final  white  blooo 
cell  ( VJliC)  counts  were  measured  with  an  automatic  particle  counter  (Coulter 
L-\  Hialeah,  Fla.),  the  W3C  differential  by  microscopic  examination  of  blooa 
smears  stained  with  Wright's  stain,  and  £.  col i viability  using  standaro 
serial  dilution  and  pour-plate  techniques. 

The  LD(q0,  1.25x1010  organisms/kg,  determined  in  the  earlier  in  vivo 
Studies  (4),  was  calculated  for  use  in  the  present  in  vitro  studies  by 
assuming  an  in  vivo  blood  volume  of  90  ml/kg  and  instantaneous  mixing  of 
organisms  jn  vivo,  and  the  in_  vi  tro  organism  concentration  thus  selected  was 
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1.4-1.5x10  organ isrns/inl  blood. 

The  leukocytotic  blood  from  each  experimental  dog  (endotoxin-pretreated) , 
after  tne  separate  additions  of  either  live  Z.  coli  organisms  (LD^qq)  or 


saline  in  vitro,  was  used  to  test  the  effect  of  sodium  pentobarbital  anes- 
thesia on  glucose  uptake,  total  leukocyte  concentration,  differential  leuko- 
cyte concentration  and  E..  cci  i viability. 

Results  from  all  experiments  were  analyzed  using  tne  "t"  test  for  pairec 
or  unpaired  uaoa. 

Rcjultj.  Table  I shows  the  effect  cf  sodium  pentobarbital  anesthesia 
anu  live  £_.  co  1 i organisms  on  total  leuxocyte  concentration.  Subletnal 
injections  of  £.  col i encotoxir.  for  three  consecutive  days  caused  a signifi- 
cant leukocytosis  (28,10G/i:rr ) in  Group  8 dogs  compared  with  the  10,3GC/r.mJ 
leukocyte  count  in  the  sal ine-pretreated  animals  (Group  A).  When  the  blood 
from  Tuoes  83  and  35  are  compared  with  that  from  Tubes  B4  and  Eo,  it  can  bu 
seen  chat  sodium  pentobarbital  reduced  (p<C.Gl)  the  circulating  leukocyte 
concentration.  Althougn  the  addition  of  live  organisms  in  vitro  ca^seo  a 
decrease  (p<0.005)  in  total  leukocytes  (Tunes  A2,  34  and  Bo),  the  mean 
reduction  before  anesthesia  (-8300  in  Tube  34)  was  not  statistically  aivverent 
from  the  mean  decrease  after  anesthesia  (-10,500  in  Tube  35). 

The  effect  of  pentobarbital  anesthesia  and  l.  col i organisms  on  neutrophil 
survival  in  vitro  are  shown  in  Tables  IA,  IB  and  IC.  Differential  leuxocyte 
counts  snow  that  the  leukocytosis  was  primarily  due  to  an  elevatea  mature 
r.cutropnil  count  (24,100/mm  ) although  immature  neutrophils  were  also  increased 
(p<0.05)  when  compared  with  saline  controls.  As  a function  of  the  decrease 
in  uOtul  circulating  leukocytes  after  anesthesia  (see  Table  I),  mature  neutro- 
phil concentration  is  significantly  reduced  (p<0.02)  Tubes  B3  and  B4,  24,100 
c.nc  2*1,000,  ///rnm^ , compared  with  Tubes  B5  and  B6,  20,700  ana  20,500,  #/mmJ) 


(Table  IA).  Results  show  that  sodium  pentobarbital  anesthesia  does  r.ca  alter 
the  survival  rate  of  mature  or  immature  neutrophils  during  the  mean  2-hour 
in  vitro  exposure  time.  Addition  of  t_.  col i organisms  in  a LD7qq  concentra- 
tion Markedly  decreases  the  numbers  of  mature  neutrophils  (p< C.02)  and 
elevates  the  numbers  of  degenerated  neutrophils  (p<0.02).  Although  the  less 
of  nature  neutrophils  is  significantly  greater  (p<0.05),  -75G0  in  Tuba  34 
ar.u  -87 jO  in  Tube  B6  in  endotoxi.n-pretreated  blood  compared  with  saline- 
pretreated  blood  (-2800  in  Tube  A2),  there  is  no  difference  in  neutrophil 
loss  during  the  mean  in  vitro  exposure  time  of  2 hours  in  blood  drawn  before 
or  a, 'ter  sodium  pentobarbital  injection.  There  were  no  significant  changes 
in  monocyte  or  lymphocyte  concentrations  in  tubes  containing  live  E_.  col  i 
organ  i ^ ins  wnether  blood  was  sal ine-pretreaaed  (normocytotic)  or  endotoxir.- 
prei.rca;.ed  ( leukocytotic)  before  or  after  anesthesia. 

Figure  2 illustrates  the  effects  of  in  vitro  live  E_.  col i organisms 
(Li). and  sodium  pentobaroi  tal  anesthesia  on  mean  cumulative  glucose  uptake 
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in  blood  from  three  paired  experiments  (tG^al,  N=36;  i.e.,  3 sets  of  12 
experiments  each).  The  sal ine-pretreateo  aog  blood  (Tubes  A1  and  A2)  was 
Ootanied  from  six  animals  and  either  LD-qq  live  Z.  col i organisms  or  saline 
was  adoed  to  separate  tubes  in_  vitro  immediately  before  zero  time.  The 
endocoxin-pretreated  dog  blood  was  obtained  from  six  animals  before  anes- 
l in.'S  i u (Tubes  B3  and  BA),  from  the  same  six  dogs  after  anesthesia  (Tubes  ub 
and  Bo),  anu  again  either  LD-qq  live  £_.  coli  organisms  or  saline  was  addec. 
Tiie  audition  of  live  organisms  (upper  three  curves)  results  in  a markedly 
elevated  glucose  uptake  during  all  time  periods  (p<0.05)  compared  with  each 
paired  saline  control  tube.  The  administration  of  sodium  pentobarbital  j_n 
vivo  aid  not  change  the  rate  of  glucose  uptake  when  tubes  containing  saline 


or  containing  E^.  cc  i i (i.*4-Bo)  wore  compared.  Giucose  uptake  was 
elevated  ( p <0 . G1 ) in  che  endotoxin-pretreated  leukocytotic  blood  in  the 
presence  of  live  organisms  (Tabes  04  anc  36)  compared  with  sal ine-pretreated 
normocytotic  biooa  with  t.  col i added  (Tube  A2). 


Table  II  cepicts  tne  effects  of  in  vivo  anesthesia  on  E_.  col i mortality 

in  vj_tro.  In  the  neutrophilic  blood  from  enhotoxin-pretreatea  cogs,  tne 

number  of  live  E_.  coll  organisms  both  before  and  after  sodium  pentobarbital 
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anesthesia  was  significantly  reducec  ( p <G . 01 ) , from  1.5x10  to  1.8x10 

ul .ore  anestnesia  anu  from  1.4x10  to  i.oxlu  after  anesthesia,  cot .pared 
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witn  vi.e  reduction  of  1.5x10  to  1.4x10  organisms  /ml  in  the  blood  with  fewer 


neuaropm  is  rroui  sal ine-pretreated  an’imals. 


The  E_.  col i mortality  rate 


vl  tro  for  the  2-hour  incubation  period  was  99%  before  and  after  anesthesia 
for  neutrophilic  blood,  which  was  a greater  reduction  (p<0.CG5)  than  ir.  the 
sal  ine-pretreated  (r.o  anesthesia)  blood  of  91%.  The  percent  reduction  in 


Oumovs  of  E.  coli  in  all  three  tubes  underscores  the  neutrophil’s  great 


capuc • ty  i or  oacterial  piiagocytosis. 

ftoasu remen t of  the  in  vitro  red  blood  cell  (R8C)  concentrations  documented 
tue  s..uuil  ity  of  the  i_n  vi  tro  system  for  the  2-hour  incubation  period;  initial 
ui.c  final  fwC  concentrations  were  not  sign! ficantly  altered  in  any  of  the  six 
uubes  (Al,  A2,  B3-B6). 


liicaurttion.  Role  of  neutrophils  in  shook.  Neutrophils  perform  a key 
role  in  the  clearance  of  oacterial  organisms  in  septic  shock  (7-9)  and  their 
dysfunction  can  adversely  influence  the  course  of  bacterial  infections  (10,11). 
Apparently  greater  numbers  of  neutrophils  improve  survival  rate  in  septic  shock 
(4,5),  but  the  adequate  provision  of  host-defense  may  exact  an  increased  met a bo 
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coSo  (4,5,16).  S 1 rice  intravenous  sodium  pontobarbi tal  anesthesia  ;r.  dogs 
Causes  u significant  reduction  in  circulating  leukocytes  and  granulocytes 
(12)  anu  general  anesthesia  in  man  inhioits  phagocytosis  of  neutrophils  1 r. . 
vi  i.ro  (14),  tiie  present  study  was  designed  to  evaluate  tne  effect  of  souiu..: 
pentoburoi tal  anesthesia  on  glucose  metabolism  of  leukocytes,  survival  rates 
of  r.euaropr.ils  and  mortality  rate  of  live  £_.  col i organisms  in  vitro. 

effects  of  anesthesia  on  survival  rate  of  leukocytes  and  neutrophils. 
i.n  agreement  with  previous  reports  from  this  laboratory,  intravenous  adminis- 
tration of  daily  sublethal  doses  of  £_,  col i endotoxin  caused  a marked  leuko- 
cytosis accounted  for  mainly  by  an  increase  in  mature  and  immature  neutro- 
pn.ls  (5-6).  Although  in  vivo  administration  of  sodium  pentobarbital  causes  a 
reduction  in  leukocyte  concentration,  as  previously  reported  (12),  the  incuba- 
tion of  ol ood  in  vitro  from  botn  anesthetized  or  unanesthetized  dogs  in  tne 
cnee  of  £_.  col  1 organisms  does  not  affect  the  survival  rate  of  leukocytes, 
/•.edition  of  live  E.  col i to  blood  markedly  decreases  the  concentration  of 
leucocytes,  but  the  leukocyte  loss  was  not  significantly  different  before  or 
after  anesthesia. 

Mature  neutrophils  accounted  for  87 l of  the  total  leukocyte  count  in  the 
leukocytotic  endotoxin-pretreated  olood  in  contrast  to  57%  in  normocytotic 
blood.  Numbers  of  mature  neutrophils  in  all  tubes  were  significantly  recaccc 

in  the  presence  of  E.  col  1 , but  this  loss  in  vitro  was  s i mi  1 ar  before  anc 

after  anesthesia.  A significant  increase  in  degenerated  neutrophils  was  Seen 
in  the  presence  of  E_.  col i which  was  uninfluenced  by  anesthesia.  Baboon 

blood  subjected  to  live  £_.  coli  also  demonstrated  significant  decreases  in 

mature  neutrophils  and  increases  in  degenerated  neutrophils  (17). 


Effect  of  anesthesia  on  metabolic  activity  of  neutrophils.  Previous 
studies  have  suggested  that  increased  numbers  of  neutrophils  protect  animals 
fro.. i 2xLu-  col  i endotoxin  (3,6}  or  live  £.  coii  organisms  (4,5} , although 

i uu 

they  ...ay  use  ;.:ore  substrate  in  the  process  (3-6,16).  Glucose  uptake  was  also 
markedly  elevated  in  the  present  study  after  addition  of  E_.  col  1 in  the  leuxo- 
cy tot. c (neutrophilic)  blood  compared  with  the  normocytotic  blood  (4).  rins- 
ings show,  however,  that  pentobaroi tal  anesthesia  did  not  alter  glucose  uptaxe  of 
oiood  in  the  presence  or  absence  of  live  E_.  coli  organisms. 

effect  of  anesthesia  on  E.  coli  survival  rate.  E_.  CO li  mortality  was 
significantly  increased  in  both  enaotoxin-pretreateo  or  sal i.ne-pretreatec 
dog  blood,  although  it  was  higher  in  the  presence  of  increased  numbers  of 
nou  tropr.i  1 s . Sodium  pentobarbital  anesthesia  did  not  alter  E_.  co . morta.'iay 
rate  in  the  leukocytotic  blood. 

Effect  of  anesthesia  and  leukocytosis  in  vitro.  Although  findings  in 
the  present  study  reveal  reductions  in  leukocyte  and  neutrophil  concentrations 
after  anesthesia,  these  decreases  did  not  alter  glucose  uptake,  neutrophil  loss 
in  tne  in  vitro  ulooo  system  or  E_.  con  mortality.  The  accelerated  glucose 
uptake,  mature  neutrophil  loss  and  live  E_.  coii  mortality  were  greater  in  tne 
neutrophilic  olood  with  E_.  coii  adeed,  suggesting  nigher  rates  of  phagocytosis. 

Eutiiiiiary . Data  reveal  that  sodium  pentobarbital  anesthesia  does  not 
depress  glucose  uptake  of  neutrophils  stimulated  by  the  addition  of  live 
col  1 . E.  col i viability  was  reduced  equally  in  blood  obtained  before  ano 
after  sodium  pentobarbi tal  anesthesia.  Pre-  and  post-anesthetic  blood  samples 
with  E.  coll  added  showed  comparable  decreases  in  mature  neutrophils  and  ele- 
vations in  numbers  of  degenerated  neutrophils.  These  data  suggest  that  the 
ability  of  tne  neutrophil  to  phagocytize  is  not  affected  by  sodium  pentobarbital 


anesthesia. 


REFERENCES 


, . . rcher,  L.  T. , Circ.  Shoe*  _3;  (1976). 

.roves,  A.  C.,  Woolf,  L.  I.,  C'Regan,  ?.  J.,  Beach,  C. , Hasinor'f,  C. , 
jnd  Sutherland,  W.  H.  , Surgery  76_,  533  (1974). 

3.  Wnite,  G.  L.,  Archer,  L.  7.,  Seller,  B.  K. , Holmes,  D.  D. , and  Hir.shaw, 
...  3.,  Circ.  Shock  4,  231  (1977). 


4.  Hi r, shaw,  L. 

B. , Seller,  B. 

K. , Archer, 

L. 

7.,  and  White,  G.  L.,  Pro1. 

:oc.  Expt i . 

Biol.  Med.  155 

, 179  (1977). 

o.  Hinshaw,  L. 

B. , Archer,  L. 

7.,  Seller, 

B. 

K. , White,  G.  l. , SchroeGer 

T.  X. , and  Holmes,  D.  D.  , Air.er.  J.  Physiol.  233,  E71  (1977). 

C.  Arcr.er,  L.  7.,  White,  G.  L. , Coal  son,  0.  J.,  Seller,  B.  K. , Elmore,  C. , 
...,d  Hinsnuw,  L.  3.,  Circ.  Shock  (in  press). 

/.  htossel,  7.  P. , New  Engl.  J.  Med.  290,  717  (1974). 

Peak  ins,  J.  L. , Surg.  Clin.  N.  Amer.  56_,  847  (1976). 
j . Pastel , a.,  Schloerb,  P.  R. , and  Furtado,  D. , Surg.  Gynec.  Gosuet.  14'.  , 
C33  (1975). 

iG.  Soiberg,  C.  G. , and  Helium,  .<.  6.,  Lancet  2.,  727  (1972). 

Helium,  K.  B. , and  Sol  berg,  C.  0.,  Acta  Path.  Microbiol.  Scand.  85,  1 
(.977). 

12.  dsenik,  E.  A.,  and  Cronkite,  E.  P.,  Anesth.  Analg.  44_,  167  (1965). 

13.  7 rowel  1 , 0.  A.,  Biochem.  Pharmacol.  1_,  283  (1958). 

14.  Cullen,  B.  F. , Hume,  R.  B.,  and  Cnretien,  P.  B. , Anesth.  Analg.  54, 

501  (1975). 


•j.  Buncan,  P.  G.,  Cullen,  B.  F. , and  Pearsall,  N.  N.,  Anesth.  Analg.  55_, 
775  (1976). 


15.  Hir.shaw,  L.  B.,  Beller,  B.  K. , Archer,  L.  T. , and  Benjamin,  B. , 

J.  Surg.  Res.  2]_,  141  (1976). 

17.  ilinshaw,  L.  B. , Beller,  B.  K.,  Majde,  J.  A.,  Archer,  L.  I.,  and  White,. 
G.  L. , Circ.  Shock  (in  press). 


TA3LF  I.  EFFECTS  OF  SODIUM  PENTOBARBITAL  ANESTHESIA  AND  LDlnri  LIVE  E.  COLT  ORGANISMS 
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FIGURE  LEGENDS 


Figure  1.  Illustrates  the  pretreatments  of  blood  donor  dogs  and  treatments 
of  blood  samples  for  study  in  vitro.  Group  B,  experimental  oogs, 
received  £.  col i endotoxin,  0.003  mg/kg,  on  Days  1 and  2,  ano 
2.25  mg/kg  (LD-jqq)  on  Day  3.  Group  A,  control  animals,  received 
equal  volumes  of  saline  on  Days  1,  2 and  3.  On  Day  4,  blooc  for 
in  vitro  studies  was  drawn  from  unanesthetized  dogs  in  Groups  A 
and  B.  Then  dogs  in  Group  B were  anesthetized  with  sodium  pento- 
barbital (28-30  mg/kg)  and  allowed  to  stabilize  30  minutes,  at 
which  time  a second  blood  sample  was  collected. 

Figure  2.  Effect  of  sodium  pentobarbital  anesthesia  and  E.  coll  organisms  on 
cumulative  glucose  utilization  in  whole  blood  in  vitro  following 
previous  suoletnal  injections  of  E_.  coli  endotoxin  in  vivo 
(N=6  in  each  group;  total  N = 36).  E_.  coli  or  saline  was  adccu 

to  each  test  tube  immediately  before  zero  time;  1.5x10^  organisms/ 
ml  of  blood.  Blood  was  drawn  from  saline-pretreatea  cogs  with  no 
anesthesia  and  from  endotcxin-pretreated  dogs  before  ana  after 
anesthesia  (see  Fig.  1 for  details).  Glucose  concentrations 
(mean±SE)  are  plotted  ar.ci  symbols  [°,  □)  located  next  to 

P values  show  paired  statistical  comparisons  of  Tubes  A1  to  A2, 

B3  to  B4,  and  B5  to  B6.  The  symbol  ( o ) located  next  to  P values 
indicate  unpaired  statistical  comparison  of  Tubes  A2  to  B4  and  36. 


yA 


I 


< 


100  ,u  Effects  of  Ar.osihosia  and  la  Vitro  LOjqq 
I Livo  JL.  cr  II  Organisms  on  Glucose  Utilisation 
in  iOoq  Blood 


i 

60  L 

I 

j 

i 

i 

60 


Glucoso 
Utilization 
( mg 

accumulative/) 

40 


7 '•  y 

• ‘ Hi  { Saline  Pretreatod  Dog  6lood 


A 

'/  -L 


20  - 


(No  Anosthcnid) 
o-  -o  Soimo  (N  = 6) 

A2  . — . (£.  coll  (1.5  X 108  oro/ml  )(N  = C) 

Cncotoxin  Protroaiud  Oog  SIOOu 
tpre-anoslliosia ) 
a- -*  Saline  (N:C) 

* — *E  coiid.SX  to11  org  /mi)ir»  =0/ 
(Post-anesthesia) 

0^  ° — 0 Solinu  tN=6) 

Be* — • E.  coil  (1.4  X 10®  org/mi)»N;u 


Control  0- 1 


0-2  0-3  0-4 

Time  (hours) 


0-6 


0-6 


security  classification  of  this  page  (When  Data  Entered) 

| REPORT  DOCUMENTATION  PAGE 


[ 1 REPOP  T NUMBER 


'2  GOVT  ACCESSION  NO. 


READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

3 RECIPIENT'S  CATALOG  NUMBER 


I 4 TlTLk  Sand  Subtitle) 


EFFECTS  OF  SODIUM  PENTOBARBITAL  ANESTHESIA  AND 
LEUKOCYTOSIS  ON  E.  COLI  MORTALITY  IN  DOG  BLOOD 
IN  VITRO 


5 TYPE  OF  REPORT  A PERIOD  COVERED 


Technical  Report 

6 PERFORMING  ORG.  REPORT  NUMBER 


7 AuThORi'*;  • CONTRACT  OR  GRANT  NUMBERS; 

Linda  T.  Archer,  Gary  L.  White,  Beverly  K.  Mnnm/i  7A  r n??Q  / 

Beller,  Ora  F.  Elmore,  Jeanette  S.  Glasgow,  Nuuui4-/b-c-u^y 

and  Lerner  B.  Hinshaw 

».  PERFORMING  ORGANIZATION  NAME  AND  AOORESS  10  RROGRAM^E^EMEN^PRO^ECT.  TASK 

University  of  Oklahoma  Health  Sciences  Center 
Oklahoma  City,  Oklahoma 

II  CONTROLLING  OFFICE  NAME  AND  ADDRESS  '*■  REPORT  DATE 

Office  of  Naval  Research  21  August  1978 

Arlington,  Virginia  ,J  number  of  pages 

U 

14  MONITORING  AGENCY  NAME  A ADDRESS^//  different  Iron*  Controlling  Office)  15  SECURITY  CLASS,  (oi  thla  report) 

UNCLASSIFIED 

ISa  OECL  ASSI  FI  CATION /DOWN  GRADING"" 
SCHEDULE 

TT  DISTRIBUTION  STATEMENT  (cl  Ihlt  Rtport) 


N0001 4-76-C-0229 


to.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  • WORK  UNIT  NUMBERS 


12.  REPORT  DATE 

21  August  1978 

1)  NUMBER  OF  PAGES 


Distribution  of  this  report  is  unlimited 


HT  DISTRIBUTION  STATEMENT  (of  the  ebetrect  entered  In  Block  20,  ft  different  from  Report) 


ie.  supplementary  notes 

Prepared  for  publication  in  Proceedings  of  the  Society  of  Experimental 
Biology  and  Medicine 

19.  KEY  WOROS  (Continue  on  reveree  aide  If  neceaaery  end  Identity  by  block  number) 


sodium  pentobarbital  anesthesia 

leukocytosis 

E.  col i endotoxin 

in  vitro  studies 

20  ABSTRACT  (Continue  on  reveree  aide  If  naceaaery  end  Identify  by  block  number) 

'^Data  reveal  that  sodium  pentobarbital  anesthesia  does  not  depress 

glucose  uptake  of  neutrophils  stimulated  by  the  addition  of  live  £.  col i . 

I-  i viability  was  reduced  equally  in  blood  obtained  before  and  after 
sodium  pentobarbital  anesthesia.  Pre-  and  post-anesthetic  blood  samples 
with  E.  coli  added  showed  comparable  decreases  in  mature  neutrophils 
and  elevations  in  numbers  of  degenerated  neutrophils.  These  data  suggest 
that  the  ability  of  the  neutrophil  to  phagocytize  is  not  affected  by  sodium 

DD  , jan 1473  fcoiTtoN  of  t nov E®  is  obsolcte  UNCLASSIFIED  anesthesia  r, 

S/N  01  02-LF -01  4-6601  SECURITY  CL  AMI  FIC  AT, ON  OF  THIEPAOEfBT.FR 


Number  of  Cii-i! 


of  . .AVAij  UvO*i 

, io,A;CiCA..  SCj.  RACES  OiVi'SIGM 
* luAuVs juCij  PavOGRAM,  Cuoc  444 
SV  EGA  TECHNICAL,  ANaCAL  AND  rXNAL  REPORTS 


ACwini.scriicor , Defense  Documentation  Center 

o«  liilc  / OVi  Sut*L.xOi» 

Alexandria,  Virginia  22314 

jjrreccor , Naval  Research  Laboracory 
Aucuciou:  Technical  Information  Division 

Code  2o 2 7 

VAtwh* D.  C.  20375 


G/i.icv;  of  Naval  Research 

u j.04/i»y:<  Co  Program 

Cuuc  44s 

ii*  x.ui^u on,  Virginia  22217 
vR-,,.  ..a nd  • i»a  Ua.  a.  j cer 

, c..  « lu-Boorca  and  Developoenc  Command 

...  j »v.v. . j.  "iloOirnl  Center 
, , t.. . . 20014 

v....  .-..Icine  and  Surgery 

<■ ."  . •>  »>.  vy 

.1  ,</.»,  L / • U * iiu  J y 5 


, ,i-.  ie;'<.i''ci  library 

v i . ,u4.c..  j.  Ne:,v  uren  Institute 

i,,.^  it N* «Vv4 i kiec*xc^*i  eenter 

,v.-t  ,it  >uo ) i'»i  ■ i-y j.niiu  20014 

Of.*  i.co  Ox  isoviix  Research  Branch  Office 

493  h-ou.or  Street 

boston,  Ninssaci.usetts  02210 

Oj  rice  o>.  Nuvn.L  *vo.*ccirch  Branch  Office 

5 jU  Cj.»n  b ti  ee  t 

Chicago,  illiiiois  60605 


Enclosure  (3) 


(I) 


U) 


(1) 

(1) 


(I) 


( 


V 


A/ 


i co  Ox  j\ uVa i *v»>. xiOcii.*Cii  branch  uf r ice  , 

i. UjvJ  ijui'L.  GtCCu  St*  L'lil  ^ 

i'iiuiiUCiin  ) OciXxi-OL  iix.l  9ii-06 

Ov)».i.kU.kisixi\^  Officer 

l-  i\.c btir* ren  Unit  No • 2 

ho:.  14  ' 

.i/w  ih.u  1* i uitCi^CO  9u2c-> 

C u.. * no i r.j'  0.1  .CO r i 

i\„v,i  i.  j'lOuiCiii  ivCociitch  Unic  No*  3 
i'./0  New  York  09 3 27 

ui  i xCer  -x n 

Submarine  Radical  Research  Laboratory 

Raval  Submarine  liasc*  Lew  London  j 

Grot  or.,  Connecticut  0&342 

ilOn'  .UU  ».  • J C jjxUxii  J.  y 

i-.eeical  Rieiu  Research  Laboratory  j 

Lo/,  cuno,  North  Carolina  28342 

,ic  t'.itk.  ilc  uinrary 

:.  . itojpr.ee  Radical  Research  Institute 

naval.  Aerospace  Kcaxcal  Center 

i’unaacola,  Florida  32512 


uavaj-opiiKint  Center 
,:os,;>i.co  Kouical  Research  Department 
<" y P.  ..a..y i.vanaa  lb974 


. < * j , c • ' i.aooratory 

, , V ( ! . , v.  'i 

C. , ! » ' * • Vci  94o25 


, % ; v.y  * jjoarch  Office 

. x 2/  i.j 

'On  Vr .»_*.*» n0.*.e  xyariC 

v.»«  i >*o  j ii« • 277  u9 


»).  :;.N u/  Y.V1Y.  SCIENCES 

Aj/  i'OiCi.:  Of;  ice  oT  Scientific  Research 

So^.x.i.  4,tl  Air  i* or co  /» ase 

Washing con,  D.  C.  20332 


/ 


T 


I 

I 

I 

! 

I 

1 


i it.y  1 Cii  atiCi  jjcvtlopincnt  Command 

wU  1 Ali  1 »tt' 

V...  ...»  4.  »»,  , Ll/ll  , .V  . C.  20314 

< t‘  • . c ».»i*.. . c » ; i. . » ■ * A L»i»y 
u . .i  . • . . .7  uCi.‘..»ii’<-  «* » <u 

..  > i.w/j'  v ..  t\j»'  ~ »'  ci  aT  i.cib  L 

.. ;#0  .•>«.».  . ’i.i.iC  j sco  i/uj2u 

. . . .....  v. • j i . * ■ . . u * VcCiiuOio^y 

. . ..Vi:  O*  »,..Vuj  lUiij C«.i'«TCi19  Code  200 

ki\j\j  • ^‘uj.rtcy  oc.*TiiOc 

Ariiri^iion*  V xj^xiila  22217 


! 

i 


